Confocal in vivo microscopy and confocal laser-scanning fluorescence microscopy in keratoconus.
The purpose of this study was the determination of morphological changes in the corneal epithelium and the keratocyte network in keratoconus. In all, 33 eyes of 19 patients were examined in vivo using the confocal slit-scanning microscope Microphthal. After penetrating keratoplasty, recipients' trephanates were stained with the Live/Dead kit and examined using the confocal laser-scanning fluorescence microscope Diaphot 300/Odyssey. The fluorescence images were reconstructed three-dimensionally. All findings were compared with data from healthy corneas. Morphological alterations were found only in the area of the corneal apex; obviously elongated superficial epithelial cells arranged in a whorl-like fashion were found. Near Bowman's membrane, highly reflective changes and fold-like structures were visible. The anterior stroma also showed an increased reflectivity. In the posterior stroma, typical findings were Vogt's striae and keratocytes with extremely long processes arranged nearly in parallel. In scarred stroma the keratocytes were spindle-shaped and arranged irregularly. The spatial organization of the living keratocyte network could be demonstrated through three-dimensional reconstructions.